indicated complete consumption of imine. It was quenched with water (3 mL) and made alkaline with 5 M aqueous NaOH (10 mL). Then the resulting suspension was filtered through celite pad and flushed with ethyl acetate. The organic solvent was acidified with AcOH and extracted with water three times. Then after the aqueous layer was made alkaline with saturated aqueous NaHCO 3 , the aqueous solution was extracted with CH 2 Cl 2 three times. The combined organic extracts were dried over sodium sulfate, and filtered. The organic solvents were removed under reduced pressure to give a crude amine, which was used for next reaction without further purification. The crude amine was diluted with CH 2 Cl 2 (85 mL). To the solution was added Boc 2 O (9.25 g, 42.4 mmol) at room temperature. The resulting mixture was stirred at room temperature for 10 h, after which time TLC (ethyl acetate) indicated complete consumption of amine. The solution was removed under reduced pressure to give a crude material, which was purified by flash silica gel column chromatography 164.5, 156.7, 127.2, 107.9, 79.7, 64.9, 64.0, 51.5, 46.5, 43.5, 41.7, 35.5, 34.8, 34.5, 31.0, 28.4, 13.0; IR (neat, ) : 2973 , 2883 , 1694 , 1682 , 1623 , 1415 , 1366 , 1282 , 1167 HRMS (ESI) 
ethyl (4aR,5R,8aR)-8a-(((tert-butoxycarbonyl)(ethyl)amino)methyl)-6-oxooctahydro-1H-spiro [naphthane-2,2'-[1,3]dioxolane]-5-carboxylate (11)
A 200-mL two-necked round-bottomed flask equipped with a Teflon-coated magnetic stirring bar with dry-ice condenser was charged with liquid ammonia (ca. 47 mL) at -78 °C. To the ammonia solution was added lithium metal (494 mg, 71.0 mmol) at -78 °C, and the reaction mixture was stirred for 10 min. 169.8, 157.4, 108.5, 79.5, 64.7, 63.4, 60.6, 58.4, 47.3, 46.7, 45.2, 43.0, 38.1, 37.7, 35.5, 34.9, 28.2, 23.6, 14.0, 12.8; IR (neat, cm -1 ): 3482, 2974 IR (neat, cm -1 ): 3482, , 2934 IR (neat, cm -1 ): 3482, , 2877 IR (neat, cm -1 ): 3482, , 1743 IR (neat, cm -1 ): 3482, , 1710 IR (neat, cm -1 ): 3482, , 1686 IR (neat, cm -1 ): 3482, , 1282 IR (neat, cm -1 ): 3482, , 1159 HRMS (ESI) 170.8, 157.5, 108.4, 79.2, 65.6, 64.7, 63.6, 62.3, 61.8, 50.1, 45.0, 44.0, 43.2, 40.1, 38.3, 37.2, 36.0, 28.3, 20.8, 13.7, 13 A 100-mL round-bottomed flask equipped with a Teflon-coated magnetic stirring bar was charged with S1 (2.83 g, 6.03 mmol) and THF (20 mL) under Ar atmosphere. To the solution was added NaBH(OAc) 3 (2.55 g, 12.1 mmol). The resulting reaction mixture was stirred at room temperature for 13 h, after which time TLC (ethyl acetate) indicated complete consumption of S1. The reaction was quenched with saturated aqueous NaHCO 3 , and the aqueous layer was extracted with CH 2 Cl 2 three times. The combined organic extracts were washed with brine, dried over sodium sulfate, and 157.3, 108.6, 79.4, 79.0, 71.0, 64.7, 63.6, 61.1, 52.7, 49.4, 45.5, 43.9, 43.2, 40.4, 36.8, 36.2, 28.8, 28.5, 20.7, 14.1, 13.0; IR (neat, cm -1 ): 3444, 2974 IR (neat, cm -1 ): 3444, , 2933 IR (neat, cm -1 ): 3444, , 2885 IR (neat, cm -1 ): 3444, , 1697 IR (neat, cm -1 ): 3444, , 1281 IR (neat, cm -1 ): 3444, , 1155 IR (neat, cm -1 ): 3444, , 1036  HRMS ( A 10-mL round-bottomed flask equipped with a Teflon-coated magnetic stirring bar was charged with 16 (87.7 mg, 0.270 mmol) and THF (1.8 mL) under Ar atmosphere. To the solution was added 1M aqueous HCl (2.7 mL). The resulting reaction mixture was stirred at room temperature for 14 h, after which time TLC (methanol-ethyl acetate = 1:9) indicated complete consumption of 16. To the reaction was added water, and the aqueous layer was extracted with CH 2 Cl 2 three times. The combined organic extracts were dried over sodium sulfate, and filtered. The organic solvents were removed under reduced pressure to give a crude material, which was used for next reaction without further purification. The crude diol was diluted with MeCN (5.5 mL). To the solution was added CDI (30.2 mg, 186 µmol) at room temperature, and the resulting reaction was stirred for 11 h, after which δ 166. 1, 148.8, 107.5, 79.1, 74.1, 64.7, 63.6, 51.3, 44.6, 43.6, 42.9, 41.6, 39.8, 34.09, 34.06, 24.9, 20.8, 11.7; IR (neat, cm -1 ):2937 IR (neat, cm -1 ): , 2878 IR (neat, cm -1 ): , 1755 IR (neat, cm -1 ): , 1639 IR (neat, cm -1 ): , 1227 IR (neat, cm -1 ): , 1212 IR (neat, cm -1 ): , 1184 IR (neat, cm -1 ): , 1107 
(4aR,7S,9aR,11aR,12S)-6-ethyl-2,2-dimethyltetrahydro-4H,10H-4a,9a,7-(epiethane[1,1,2]triyl)c yclopenta[b][1,3]dioxino[4,5-f]azocine-5,8(6H,9H)-dione (21)
A 100-mL round-bottomed flask equipped with a Teflon-coated magnetic stirring bar was charged with 18 (237 mg, 0.674 mmol), NBS (204 mg, 1.15 mmol), AIBN (22.1 mg, 135 µmol) and benzene (34 mL) under Ar atmosphere. To the suspension was added AcOH (116 µL). The resulting reaction mixture was stirred at 80 °C for 3 h without opening the reaction vessel. After that, the reaction mixture was evaporated under reduced pressure to give a crude material, which was used for next reaction without further purification. The crude product was diluted with THF (2.6 mL). To the solution was added 6 M aqueous HCl (0.8 mL), and the resulting reaction mixture was stirred at room temperature for 12 h, after which time TLC (ethyl acetate) indicated complete consumption of starting material. The reaction mixture was quenched with 5 M aqueous NaOH until the aqueous layer was made alkaline. The aqueous layer was extracted with CH 2 Cl 2 three times. The combined organic extracts were dried over sodium sulfate, and filtered. The organic solvents were removed under reduced pressure to give a crude diol, which was used for next reaction without further purification. The crude diol was diluted with acetone (3.4 mL). To the solution was added PPTS (16.9 mg, 67.4 µmol), and 2,2-dimethoxy acetone (412 µL, 3.37 mmol) at room temperature. The resulting reaction was stirred for 2 h, after which time TLC (methanol-ethyl acetate = 1:9) indicated complete consumption of diol. The reaction was quenched with saturated aqueous NaHCO 3 , and the aqueous layer was extracted with CH 2 Cl 2 three times. The combined organic extracts were dried over sodium sulfate, and filtered. The organic solvents were removed under reduced pressure to give a 168.5, 99.8, 72.1, 67.3, 64.4, 55.7, 49.0, 48.7, 44.0, 43.7, 41.8, 27.9, 26.5, 26.3, 26.0, 21.9, 13.4 (m, 2H), 1.53 (s, 3H), 1.43 (s, 3H), 1.14 (t, 3H, J = 7.2 Hz); 13 C NMR (100 MHz, CDCl 3 ): δ 168.8, 153.6, 121.2, 118.6 (q, 1 J C-F = 320 kHz), 99.6, 74.4, 72.1, 65.6, 50.0, 48.5, 48.2, 42.2, 41.3, 29.6, 26.9, 26.8, 26.0, 21.5, 13.5 ; IR (neat, cm -1 ): 2987 IR (neat, cm -1 ): , 2947 IR (neat, cm -1 ): , 1659 IR (neat, cm -1 ): , 1456 IR (neat, cm -1 ): , 1424 IR (neat, cm -1 ): , 1212 IR (neat, cm -1 ): , 1140 IR (neat, cm -1 ): , 1082 142.3, 129.8, 99.4, 92.1, 80.4, 75.1, 72.3, 65.6, 51.5, 51.4, 50.3, 48.2, 41.8, 41.3, 29.6, 27.0, 26.2, 25.8, 21.5, 13.5 A 10-mL screw-top test tube equipped with a Teflon-coated magnetic stirring bar was charged with 145.5, 137.4, 119.8, 112.5, 99.7, 72.4, 70.3, 65.4, 64.4, 49.5, 48.6, 47.1, 44.7, 44.6, 42.0, 28.5, 26.7, 26.0, 25.7, 23.8, 22.1, 13.6 ; IR (neat, cm -1 ): 3422, 2936 IR (neat, cm -1 ): 3422, , 2241 IR (neat, cm -1 ): 3422, , 1644 IR (neat, cm -1 ): 3422, , 1195 IR (neat, cm -1 ): 3422, , 1089 
S31
X : parts per Million : Proton : RANGED 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1. 
